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Abstract
We construct two-parameter deformation of an universal enveloping alge-
bra U(g[u]) of a polynomial loop algebra g[u], where g is a finite-dimensional
complex simple Lie algebra (or superalgebra). This new quantum Hopf algebra
called the Drinfeldian Dqη(g) can be considered as a quantization of U(g[u]) in
the direction of a classical r-matrix which is a sum of the simple rational and
trigonometric r-matrices. The Drinfeldian Dqη(g) contains Uq(g) as a Hopf sub-
algebra, moreover Uq(g[u]) and Yη(g) are its limit quantum algebras when the
Dqη(g) deformation parameters η goes to 0 and q goes to 1, respectively. These
results are easy generalized to a supercase, i.e. when g is a finite-dimensional
contragredient simple superalgebra.
1 Introduction
As it is well known, an universal enveloping algebra U(g[u]) of a polynomial loop (cur-
rent) Lie algebra g[u] , where g is a finite-dimensional complex simple Lie algebra,
admits two type deformations: a trigonometric deformation Uq(g[u]) and a rational
deformation or Yangian Yη(g) [1, 2]. (In the case g = sln there also exists an elliptic
quantum deformation of U(sln[u])). The algebras Uq(g[u]), and Yη(g) are quantiza-
tions of U(g[u]) in the direction of the simplest trigonometric and rational solutions
of the classical Yang-Baxter equation over g, respectively. These deformations are
one-parameter ones. It turns out that U(g[u]) also admits two-parameter deforma-
tion which is called the Drinfeldian or the rational-trigonometric quantum algebra.
1e-mail: tolstoy@anna19.npi.msu.su
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The Drinfeldian Dqη(g) is a quantization of U(g[u]) in the direction of a classical
r-matrix which is a sum of the simplest rational and trigonometric r-matrices. The
Drinfeldian Dqη(g) contains Uq(g) as a Hopf subalgebra, and Uq(g[u]) and Yη(g) are
its limit quantum algebras when the deformation parameters of Dqη(g) η goes to 0
and q goes to 1, respectively. These results are easy generalized to a supercase, i.e.
when g is a finite-dimensional contragredient simple superalgebra.
2 Quantum algebra Uq(g˜[u])
Let g be a finite-dimensional complex simple Lie algebra of a rank r with a standard
Cartan matrix A = (aij)
r
i,j=1, with a system of simple roots Π := {α1, . . . , ar} and a
maximal positive root θ, and with a Chevalley basis {hαi , e
′
±αi
, (i = 1, 2, . . . , r)}. Let
g[u] be a polynomial loop algebra (or a Lie algebra of polynomial currents over g), and
g˜[u] be a ”central extension” of g[u]: g˜[u] ≃ g[u]⊕Cl c, where c is a central element.2
The Lie algebra g˜[u] (and its universal enveloping algebra U(g˜[u])) is generated by
the Chevalley basis of g and the affine element e′(δ−θ) := ue−θ and hδ := c with the
following defining relations:
[hδ, everything] = 0 , [hαi , hαj ] = 0 , (2.1)
[hαi , e
′
±αj
] = ±(αi, αj)e
′
±αj
, [e′αi , e
′
−αj
] = δijhαi , (2.2)
(ad e′±αi)
1−aije′±αj = 0 for i 6= j , (2.3)
[hαi , e
′
δ−θ] = −(αi, θ) e
′
δ−θ, [e
′
−αi
, e′δ−θ] = 0 , (2.4)
(ad e′αi)
1−ai0e′δ−θ = 0, (ai0 = −2(αi, θ)/(αi, αi)) , (2.5)
[[e′αi , e
′
δ−θ], e
′
δ−θ] = 0 for g 6= sl2 and (αi, θ) 6= 0 , (2.6)
[[[e′α, e
′
δ−α], e
′
δ−α], e
′
δ−α] = 0 for g = sl2 . (2.7)
Here ”ad” is the adjoint action of g˜[u] in g˜[u], i.e. (ad x)y = [x, y] for any x, y ∈ g˜[u].
The relations (2.6) relate to the case g 6= sl2, and the relation (2.7) belongs to the
case g = sl2 (in this case θ = αr=1 and we set α := αr=1).
Remark. The defining relations for g˜[u] can be obtained from defining relations
of the corresponding non-twisted affine Lie algebra gˆ by removing relations with a
negative affine root vector e′−δ+θ.
Let Uq(g) be a standard q-deformation of the universal enveloping algebra U(g)
with Chevalley generators k±1αi , e±αi (i = 1, 2, . . . , r) and with the defining relations
2More correctly, the element c is a central element of a central extension of the total loop algebra
g[u, u−1].
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[kαi , kαj ] = 0 , kαie±αjk
−1
αi
= q±(αi,αj)e±αj , (2.8)
[eαi , e−αi ] =
kαi − k
−1
αi
q − q−1
, (adqe±αi)
1−aije±α
j
= 0 for i 6= j , (2.9)
where (adqeβ)eγ is the q-commutator:
(adqeβ)eγ := [eβ, eγ]q := eβeγ − q
(β,γ)eγeβ . (2.10)
A Hopf structure of Uq(g) is given the following formulas for a comultiplication ∆q,
an antipode Sq, and a co-unite εq:
∆q(k
±1
αi
) = k±1αi ⊗ k
±1
αi
, ∆q(eαi) = eαi ⊗ 1 + k
−1
αi
⊗ eαi ,
∆q(e−αi) = e−αi ⊗ kαi + 1⊗ e−αi , (2.11)
Sq(k
±1
αi
) = k∓1αi , Sq(eαi) = −kαieαi , Sq(e−αi) = −e−αik
−1
αi
, (2.12)
εq(k
±1
αi
) = 1 , εq(e±αi) = 0 . (2.13)
Definition 2.1 The quantum algebra Uq(g˜[u]) (or a q-deformation of U(g˜[u])) is
generated (as an associative algebra) by the algebra Uq(g) and the elements eδ−θ, k
±1
δ
with the relations:
[k±1δ , everything] = 0 , kαieδ−θk
−1
αi
= q−(αi,θ)eδ−θ , (2.14)
[e−αi , eδ−θ] = 0 , (adqeαi)
ni0eδ−θ = 0 , (2.15)
where ni0 = 1 + 2(αi, θ)/(αi, αi), and
[[eαi , eδ−θ]q, eδ−θ]q = 0 for g 6= sl2 and (αi, θ) 6= 0 , (2.16)
[[[eα, eδ−α]q, eδ−α]q, eδ−α]q = 0 for g = sl2 . (2.17)
The Hopf structure of Uq(g˜[u]) is defined by the formulas ∆q(x) = ∆q(x), Sq(x) =
Sq(x) (x ∈ Uq(g)), and ∆q(k
±
δ ) = k
±1
δ ⊗ k
±1
δ , Sq(k
±1
δ ) = k
∓1
δ . The comultiplication,
the antipode and the co-unite of the element eδ−α are given by
∆q(eδ−θ) = eδ−θ ⊗ 1 + k
−1
δ−θ ⊗ eδ−θ , (2.18)
Sq(eδ−θ) = −kδ−θeδ−θ , ε(eδ−θ) = 0 . (2.19)
Here we put
kδ−θ = kδk
−n1
α1
k−n2α2 · · · k
−nr
αr
(2.20)
if θ = n1α1 + n2α2 + · · · + nrαr.
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Remark. The defining relations for Uq(g˜[u]) can be obtained from defining relations
of the corresponding quantum non-twisted affine algebra Uq(gˆ) by removing relations
with the negative affine root vector e−δ+θ.
It is easy to check the following result.
Proposition 2.1 There is a one-parameter group of Hopf algebra automorphisms Ta
of Uq(g˜[u]), a ∈ Cl, given by
Ta(k
±1
δ ) = k
±1
δ , Ta(k
±1
αi
) = k±1αi ,
Ta(e±αi) = e±αi , Ta(eδ−θ) = a eδ−θ . (2.21)
3 Drinfeldian Dqη(g)
Here we keep the notations of the previous Section and begin with the following
important definition.
Definition 3.1 The Drinfeldian Dqη(g) is generated (as an associative algebra over
CI [[η]]) by the algebra Uq(g) and the elements ξδ−θ, k
±1
δ with the relations:
[k±1δ , everything] = 0 kαiξδ−θk
−1
αi
= q−(αi,θ)ξδ−θ , (3.1)
[e−αi , ξδ−θ] = τ [e−αi , e˜−θ], (adqeαi)
n
i0ξδ−θ = τ (adqeαi)
n
i0 e˜−θ (3.2)
for ni0 = 1 + 2(αi, θ)/(αi, αi) , and
[[eαi , ξδ−θ]q, ξδ−θ]q =−τ
2[[eαi , e˜−θ]q, e˜−θ]q
+τ [[eαi , e˜−θ]q, ξδ−θ]q + τ [[eαi , ξδ−θ]q, e˜−θ]q (3.3)
for g 6= sl2 and (αi, θ) 6= 0,
[[[eα, ξδ−α]q, ξδ−α]q, ξδ−α]q = τ
3[[[eα, e˜−α]q, e˜−α]q, e˜−α]q
−τ 2[[[eα, e˜−α]q, e˜−α]q, ξδ−α]q − τ
2[[[eα, e˜−α]q, ξδ−α]q, e˜−α]q
−τ 2[[[eα, ξδ−α]q, e˜−α]q, e˜−α]q + τ [[[eα, e˜−α]q, ξδ−α]q, ξδ−α]q
+τ [[[eα, ξδ−α]q, e˜−α]q, ξδ−α]q + τ [[[eα, ξδ−α]q, ξδ−α]q, e˜−α]q (3.4)
for g = sl2. The Hopf structure of Dqη(g) is defined by the formulas ∆qη(x) =
∆q(x), Sqη(x) = Sq(x) (x ∈ Uq(g)) and ∆q(k
±
δ ) = k
±1
δ ⊗ k
±1
δ , Sq(k
±1
δ ) = k
∓1
δ . The
comultiplication and the antipode of ξδ−α are given by
∆qη(ξδ−θ) = ξδ−θ ⊗ 1 + k
−1
δ−θ ⊗ ξδ−θ
+a
(
∆q(e˜−θ)− e˜−θ ⊗ 1− k
−1
δ−θ ⊗ e˜−θ
)
, (3.5)
Sqη(ξδ−θ) = −kδ−θξδ−θ + a
(
Sq(e˜−θ) + kδ−θ e˜−θ
)
. (3.6)
Here τ := η/(q − q−1), (adqeβ)eγ = [eβ, eγ ]q, and the vector e˜−θ is any Uq(g) element
of the weight −θ, such that g ∋ limq→1 e˜−θ 6= 0.
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The right-hand sides of the relations (3.2)-(3.6) are nonsingular at q = 1.
Theorem 3.1 (i) The Drinfeldian Dqη(g) is a two-parameter quantization of U(g˜[u])
in the direction of a classical r-matrix which is a sum of the simplest rational and
trigonometric r-matrices.
(ii) The Hopf algebra Dq=1,η(g) is isomorphic to the Yangian Y
′
η(g) (with the addi-
tional central element c = hδ). Moreover, Dqη=0(g) = Uq(g˜[u]).
Remark. Since the defining relations forDqη(g) and U(g˜[u]) in terms of the Cheval-
ley basis differ only in the right-hand sides of the relations (3.2)-(3.4), therefore the
Dynkin diagram of g[u] can be also used for classification of the Drinfeldian Dqη(g)
and the Yangian Yη(g).
An analog of Proposition 2.1 is the following result.
Proposition 3.1 There is a one-parameter group of Hopf algebra automorphisms Ta
of Dqη(g), a ∈ Cl , given by
Ta(k
±1
δ ) = k
±1
δ , Ta(k
±1
αi
) = k±1αi , Ta(e±αi) = e±αi ,
Ta(ξδ−θ) =
(
1− (q − q−1)a
)
ξδ−θ + η a e˜−θ . (3.7)
In the next section we give an explicit description of the right-hand of the relations
(3.2)-(3.6) for the Drinfeldians Dqη(g) and the Yangians Yη(g) of the Lie algebras g
of rank 2.
4 Drinfeldians and Yangians over Lie algebras of
rank 2
Explicit description of the Drinfeldians Dqη(g) and the Yangians Yη(g) for the cases
g = sl2 and sl3 were given in [5]-[7]. Here we consider the cases g = C2(≃ B2) and G2.
1. The Drinfeldian Dqη(C2) and the Yangian Yη(C2). In the case of the Lie
algebra g = C2 there are two positive simple roots α and β, and the maximal positive
root is θ = α + 2β.
As we already noted the Drinfeldian Dqη(g) of the Yangian Yη(g) can be charac-
terized the Dynkin diagram of the corresponding non-twisted Kac-Moody affine Lie
algebra g(1). In the case g = C2 the Dynkin diagram of the corresponding affine Lie
algebra C
(1)
2 is presented by the picture [3]
❣ ❣ ❣❆✁ ❆✁
δ−θ β α
Fig.1. Dynkin diagram of the Lie algebra C
(1)
2
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The quantum Hopf algebra Uq(C2) is generated by the elements k
±1
α , k
±1
β , e±α, e±β
with the defining relations (2.8)-(2.13) (see also details in [4]). In the relations (3.1)-
(3.6) we set
e˜−θ = k
−1
δ−α−2βe−α−2β , (4.1)
where
e−a−2β := [e−α−β , e−β]q , e−a−β := [e−α, e−β]q . (4.2)
Using explicit relations for the Cartan-Weyl basis of Uq(C2) (≃ Uq(B2))) (see [4]) it is
not difficult to calculate the right-hand sides of the relations (3.2)-(3.6). We obtain
the result which is formulated as a definition of the Drinfeldian Dqη(C2).
Definition 4.1 The Drinfeldian Dqη(C2) associated to C2(≃ B2) is the Hopf algebra
generated by the quantum algebra Uq(C2) and the elements k
±1
δ , ξδ−α−2β with the
defining relations:
[k±1δ , everything] = 0 , (4.3)
kαξδ−α−2βk
−1
α = ξδ−α−2β , (4.4)
kβξδ−α−2βk
−1
β = q
−(α,β)ξδ−α−2β , (4.5)
[e−α, ξδ−α−2β ] = −ηq
− 1
2
(α,β)
[
(α,β)
2
]
k−1δ−α−2βe
2
−α−β , (4.6)
[e−β, ξδ−α−2β ] = 0 , (4.7)
[eα, ξδ−α−2β ]q = ηq
3
2
(α,β)[(α, β)]
[
(α,β)
2
]
k−1δ−α−2βkα+2βe
2
−β , (4.8)
[eβ, [eβ, [eβ, ξδ−α−2β ]q]q]q = 0 , (4.9)
[[eα, ξδ−α−2β]q, ξδ−α−2β ]q = 0 . (4.10)
The Hopf structure of the Drinfeldian Dqη(C2) is defined by the formulas ∆qη(x) =
∆q(x), Sqη(x) = Sq(x) (x ∈ Uq(C2)) and
∆qη(ξδ−α−2β) = ξδ−α−2β ⊗ 1 + k
−1
δ−α−2β ⊗ ξδ−α−2β
+η(k−1δ−α−2β ⊗ k
−1
δ−α−2β)
(
e−α−2β ⊗
k
α+2β
−k
δ−α−2β
q−q−1
− [(α, β)]e−α−β ⊗ kα+βe−β
+(q − q−1)q
3
2
(α,β)[(α, β)]
[
(α,β)
2
]
e−α ⊗ kαe
2
−β
)
, (4.11)
Sqη(ξδ−α−2β) = −kδ−α−2βξδ−α−2β
+η
(
e−α−2β
k
α+2β
k−1
d−α−2β
−1
q−q−1
− [(α, β)] e−α−βe−β
−(q − q−1)q
1
2
(α,β)[(α, β)]
[
(α,β)
2
]
e−αe
2
−β
)
k−1α+2βkδ−α−2β , (4.12)
Here we use the standard notation [a] := (qa − q−a)/(q − q−1).
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At the limit q = 1 we obtain the Yangian Yη(C2)
′ = Dq=1,η(C2) with the central
element hδ. We formulate this result as the following proposition.
Proposition 4.1 The Yangian Yη(C2) (as an associative algebra Hopf algebra over
Cl[[η]] is generated by the algebra U(C2) and the elements hδ, ξδ−α−2β with the defining
relations:
[hδ, everything] = 0 , (4.13)
[hα, ξδ−α−2β ] = ξδ−α−2β , (4.14)
[hβ, ξδ−α−2β ] = (α, β)ξδ−α−2β , (4.15)
[e−α, ξδ−α−2β ] = −η
1
2
(α, β) e2−α−β , (4.16)
[e−β, ξδ−α−2β] = 0 , (4.17)
[eα, ξδ−α−2β ] = η
1
2
(α, β)2e2−β , (4.18)
[eβ, [eβ, [eβ, ξδ−α−2β ]]] = 0 , (4.19)
[[eα, ξδ−α−2β ], ξδ−α−2β ] = 0 . (4.20)
The nontrivial coproduct ∆η and antipode Sη for the element ξδ−α−2β is given by the
formulas
∆η(ξδ−α−2β) = ξδ−α−2β ⊗ 1 + 1⊗ ξδ−α−2β
+ η
(
e−α−2β ⊗
(
hα+2β −
hδ
2
)
− (α, β) e−α−β ⊗ e−β
)
, (4.21)
Sη(ξδ−α−2β) = −ξδ−α−2β + η
(
e−α−2β
(
hα+2β −
hδ
2
)
− (α, β)e−α−βe−β
)
. (4.22)
1. The Drinfeldian Dqη(G2) and the Yangian Yη(G2). In the case of the
Lie algebra g = G2 there are two positive simple roots α and β, and the maximal
positive root is θ = 2α + 3β. The Dynkin diagram of the corresponding affine Lie
algebra G
(1)
2 is presented by the picture [3]
❣ ❣ ❣❆✁
δ−θ α β
Fig.2. Dynkin diagram of the Lie algebra G
(1)
2
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The quantum Hopf algebra Uq(G2) is generated by the elements k
±1
α , k
±1
β , e±α, e±β
with the defining relations (2.8)-(2.13) (see also details in [4]). In the relations (3.1)-
(3.6) we set
e˜−θ = k
−1
d−2α−3βe−2α−3β , (4.23)
where
e−2a−3β := [e−α−2β, e−α−β ]q , e−a−β := [e−β, e−α]q ,
e−a−2β := [e−β , e−α−β]q , e−a−3β := [e−β , e−α−2β]q. (4.24)
Using explicit relations for the Cartan-Weyl basis of Uq(G2) (see [4]) we can calcu-
late the right-hand sides of the relations (3.2)-(3.6). We obtain the result which is
formulated as a definition of the Drinfeldian Dqη(G2).
Definition 4.2 The Drinfeldian Dqη(G2) associated to G2(≃ B2) is the Hopf algebra
generated by the quantum algebra Uq(G2) and the elements k
±1
δ , ξδ−2α−3β with the
defining relations:
[k±1δ , everything] = 0 , (4.25)
kαξδ−2α−3βk
−1
α = q
−(α,β)ξδ−2α−3β , (4.26)
kβξδ−2α−3βk
−1
β = ξδ−2α−3β , (4.27)
[e−α, ξδ−2α−3β ] = −η(q − q
−1)q−(α,β)bc k−1δ−2α−3βe
3
−α−β , (4.28)
[e−β , ξδ−2α−3β ] = −η q
− 1
3
(α,β)ab−1c k−1δ−2α−3βe
2
−α−2β , (4.29)
[eβ , ξδ−2α−3β ]q = −η q
1
3
(α,β)ab k−1δ−2α−3βkβe
2
−α−β , (4.30)
[eα, [eα, ξδ−2α−3β ]q]q = η(q − q
−1) q−(α,β)abcd k−1δ−2α−3βk
−2
α e
3
−β , (4.31)
[[eα, ξδ−α−2β ]q, ξδ−α−2β ]q = η
2 q−(α,β)ab−1c2d k−2δ−2α−3βk
−1
α e
3
−α−2β . (4.32)
The Hopf structure of the Drinfeldian Dqη(G2) is defined by the formulas ∆qη(x) =
∆q(x), Sqη(x) = Sq(x) (x ∈ Uq(G2)) and
∆qη(ξδ−2α−3β) = ξδ−2α−3β ⊗ 1 + k
−1
δ−2α−3β ⊗ ξδ−2α−3β
+η (k−1δ−2α−3β ⊗ k
−1
δ−2α−3β)
(
e−2α−3β ⊗
k
2α+3β
−k
δ−2α−3β
q−q−1
−q−
1
3
(α,β)ae−α−2β ⊗ kα+2βe−α−β + q
4
3
(α,β)
(
1− (q − q−1)b
)
e−α−3β ⊗ kα+3βe−α)
+(q − q−1)a
(
q(α,β)a e−βe−α−2β ⊗ kα+2βe−α + q
1
3
(α,β)b e−β ⊗ kβe
2
−α−β
)
−(q − q−1)2q
7
3
(α,β)a2b e2−β ⊗ k
2
βe−α−βe−α
+(q − q−1)3q4(α,β)a2bc e3−β ⊗ k
3
βe
2
−α)
)
, (4.33)
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Sqη(ξδ−2α−3β) = −kδ−2α−3βξδ−2α−3β
+η
(
e−2α−3β
k2α+3βk
−1
δ−2α−3β
−1
q−q−1
+ q
2
3
(α,β)a e−α−3βe−α + q
− 1
3
(α,β)a e−α−2βe−α−β
+(q − q−1)ab
(
q
2
3
(α,β)e−α−3βe−α − q
− 1
3
(α,β)e−βe
2
−α−β
)
+(q − q−1)2a2b
(
q
1
3
(α,β)e−βe−α−2βe−α − q
− 1
3
(α,β)e2−βe−α−βe−α
)
−(q − q−1)3a2bc e3−βe
2
−α
)
k−12α+3βkδ−2α−3β . (4.34)
Here we use the notations
a :=
q(α,β) − q−(α,β)
q − q−1
, d :=
q2(α,β) − q−2(α,β)
q − q−1
,
b :=
q
2
3
(α,β) − q−
2
3
(α,β)
q − q−1
, c :=
q
1
3
(α,β) − q−
1
3
(α,β)
q − q−1
, (4.35)
At the limit q = 1 we obtain the Yangian Yη(G2)
′ = Dq=1,η(G2) with the central
element hδ. We formulate this result as the following proposition.
Proposition 4.2 The Yangian Yη(G2) (as an associative algebra Hopf algebra over
Cl[[h¯, η]] is generated by the algebra U(C2) and the elements hδ, ξδ−α−2β with the
defining relations:
[hδ, everything] = 0 , (4.36)
[hα, ξδ−2α−3β] = (α, β)ξδ−2α−3β , (4.37)
[hβ, ξδ−2α−3β ] = ξδ−2α−3β , (4.38)
[e−α, ξδ−2α−3β ] = 0 , (4.39)
[e−β, ξδ−2α−3β ] = −η
1
2
(α, β) e2−α−2β , (4.40)
[eβ, ξδ−2α−3β ] = η
2
3
(α, β)2e2−α−β , (4.41)
[eα, [eα, ξδ−α−2β ]] = 0 , (4.42)
[[eα, ξδ−2α−3β ], ξδ−2α−3β] = η
21
3
(α, β)3 e3−α−2β , (4.43)
The nontrivial coproduct ∆η and antipode Sη for the element ξδ−2α−3β is given by the
formulas
∆η(ξδ−2α−3β) = ξδ−2α−3β ⊗ 1 + 1⊗ ξδ−2α−3β (4.44)
9
+ η
(
e−α−2β ⊗
(
h2α+3β −
hδ
2
)
+ (α, β)(e−α−3β ⊗ e−α − e−α−2β ⊗ e−α−β)
)
Sη(ξδ−2α−3β) = −ξδ−2α−3β (4.45)
+η
(
e−2α−3β
(
h2α+3β −
hδ
2
)
+ (α, β)(e−α−3βe−α − e−α−2βe−α−β)
)
.
5 Super Drinfeldian and super Yangian
It is obvious that results of the Sections 3 are easy extended to the supercase. In the
supercase, i.e. when g is a simple finite-dimensional contragredient Lie superalgebra
all the commutators and the q-commutators of the relations (3.2)-(3.4) are replaced by
the supercommutators and the q-supercommutators. For example, the q-commutator
(2.10) is replace by the q-supercommutator
[eβ, eγ]q = eβeγ − (−1)
ϑ(β)ϑ(γ)q(β,γ)eγeβ , (5.1)
where ϑ(·) is a standard parity function (ϑ(γ) = 0 for any even root γ, and ϑ(γ) = 1
for any odd root γ). Moreover we have to add some additional Serre relations if they
exist (see [4, 8], for example).
Let us construct the super Drinfeldian and the super Yangian of the superalgebra
osp(1|2) (≃ B(0, 1)) as an example in an explicit form. The Dynkin diagram of the
affine superalgebra ôsp(1|2) (≃ B(0, 1)(1)) is represented by the picture
❣ ✇❆✁
δ−2α α
Fig.3. Dynkin diagram of the Lie superalgebra ôsp(1|2) (≃ B(0, 1)(1)).
where α is the odd root (ϑ(α) = 1) and δ − 2α is even one (ϑ(δ − 2α) = 0).
The quantum Hopf algebra Uq(osp(1|2)) is generated by the elements k
±1
α , and
e±α with the defining relations
kαe±αk
−1
α = q
±(α,α)e±α , [eα, e−α] =
kα − k
−1
α
q − q−1
, (5.2)
where the brackets [·, ·] is the fermion commutator. The Hopf structure of Uq(osp(1|2))
is given by the formulas (2.11)-(2.13) (see details in [4]).
In the relations (3.1)-(3.6) we set
e˜−θ = e
2
−α . (5.3)
After calculations of the right-hand sides of the relations (3.2)-(3.6) we obtain the
result which is formulated as a definition of the Drinfeldian Dqη(osp(1|2)).
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Definition 5.1 The Drinfeldian Dqη(osp(1|2)) associated to osp(1|2) is the Hopf al-
gebra generated by the quantum algebra Uq(osp(1|2)) and the elements and k
±1
δ , ξδ−2α
with the defining relations:
[k±δ , everything] = 0 , (5.4)
kαξδ−2αk
−1
α = q
−2
α ξδ−2α , (5.5)
[e−α, ξδ−2α] = 0 , (5.6)
[eα, [eα, [eα, [eα, [eα, ξδ−2α]q]q]q]q]q = 0 , (5.7)
[[eα, ξδ−2α]q, ξδ−2α]q = η
2[(α, α)]
(
[α, α)]e4−αeα +
[
(α,α)
2
]
[hα +
7
2
(α, α)]e3−α
)
−η(q − q−1)
(
[(α, α)]2e2−α{eα, ξδ−2α}−
[
(α,α)
2
]
[2(α, α)][hα +
5
2
(α, α)]e−αξδ−2α
)
.
(5.8)
The Hopf structure of the DrinfeldianDqη(osp(1|2)) is defined by the formulas∆qη(x) =
∆q(x), Sqη(x) = Sq(x) (x ∈ Uq(osp(1|2))) and
∆qη(ξδ−2α) = ξδ−2α ⊗ 1 + k
−1
δ−2α ⊗ ξδ−2α
+η
(
e2−α ⊗
k2α−1
q−q−1
−
k−1
δ−2α
−1
q−q−1
⊗ e2−α − q
1
2
α
[
(α,α)
2
]
e−α ⊗ kαe−α
)
,
(5.9)
Sqη(ξδ−2α) = −kδ−2αξδ−2α + ηqα
q3αkδ − 1
q − q−1
e2−αk
−2
α , (5.10)
εqη(ξδ−2α) = 0 , εqη(kδ) = εqη(1) = 1 . (5.11)
Here qα := q
(α,α), {x, y} := xy + yx, and [a] := (qa − q−a)/(q − q−1).
At the limit q = 1 we obtain the super Yangian Y ′η(osp(1|2)) = Dq=1,η(osp(1|2))
with the defining relations:
[hδ, everything] = 0 , [eα, e−α] = hα , (5.12)
[hα, e±α] = ±(α, α)e±α , [hα, ξδ−2α] = −2(α, α)ξδ−2α , (5.13)
[e−α, ξδ−2α] = 0 , [eα, [eα, [eα, [eα, [eα, ξδ−2α]]]]] = 0 , (5.14)
[[eα, ξδ−2α], ξδ−2α] = η
2 (α, α)
2
2
(
2e4−αeα +
(
hα +
7
2
(α, α)
)
e3−α
)
(5.15)
with the non-trivial comultiplication ∆η and the antipode Sη for the affine root vector
ξδ−2α given by
∆η(ξδ−2α) = ξδ−2α ⊗ 1 + 1⊗ ξδ−2α
+ η
(
e2−α ⊗ hα +
1
2
hδ−2α ⊗ e
2
−α −
(α, α)
2
e−α ⊗ e−α
)
,
(5.16)
Sη(ξδ−2α) = −ξδ−2α +
η
2
(hδ + 3(α, α)) e
2
−α . (5.17)
The Proposition 3.1 is also valid for the super Drinfeldians and the super Yangians.
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